Pharmacodynamic interactions of amikacin with selected β-lactams and fluoroquinolones against canine Escherichia coli isolates.
Knowledge of in vitro antimicrobial interactions can serve as a guide for clinical application of combination antimicrobial regimens. The aim of the present study was to determine the pharmacodynamic interactions of amikacin with either amoxicillin/clavulanic acid, ceftazidime, enrofloxacin or marbofloxacin against clinical canine Escherichia coli isolates. Bactericidal activity of individual antimicrobials was assessed by use of static kill curves. Interactions between amikacin and each of the β-lactams or fluoroquinolones were subsequently analyzed by employing the fractional maximal effect method. Amikacin, compared with all other agents, displayed the most rapid and extensive bacterial killing, the lowest level (with respect to MIC) at which half the maximal effect was observed and the most linear concentration-effect relationship. The combinations of amikacin with amoxicillin/clavulanic acid or ceftazidime were completely synergistic in four and three out of the five investigated isolates, respectively, with additivity being sporadically observed. On the other hand, the combinations of amikacin with enrofloxacin or marbofloxacin yielded a mosaic of interaction types with no discernible pattern or differentiation between fluoroquinolone-susceptible and resistant isolates; synergy was only infrequently observed, mainly at increased fluoroquinolone concentrations. In conclusion, the combinations of amikacin with the two β-lactams were found to be more promising, in terms of synergy achievement, compared with the respective combinations with the two fluoroquinolones.